This study investigates the impacts of negative economic shocks on child schooling in households of rural Malawi, one of the poorest countries in Sub-Saharan Africa (SSA). Two waves of household panel data for years 2006 and 2008 from the Malawi Longitudinal Study of Families and Health (MLSFH) are used to examine the impact of negative shocks on child schooling. Both individually-reported and community-level shocks are investigated. A priori the impact of negative shocks on schooling may be negative (if income effects dominate) or positive (if price effects dominate). Also the effects may be larger for measures of idiosyncratic shocks (if there is considerable within-community variation in experiencing shocks) or for aggregate shocks (if community support networks buffer better idiosyncratic than aggregate shocks). Finally there may be gender differences in the relevance for child schooling of shocks reported by men versus those reported by women with, for example, the former having larger effects if resource constraints have strong effects on schooling and if because of gender roles men perceive better than women shocks that affect household resources. The study finds that negative economic shocks have significant negative impacts on child school enrollment and grade attainment, with the estimated effects of the community shocks larger and more pervasive than the estimated effects of idiosyncratic shocks and with the estimated effects of shocks reported by men as large or larger than the estimated effects of shocks reported by women.
Introduction
For many households in low-income developing countries, income is very volatile. This volatility originates in many aggregate and idiosyncratic negative shocks including adverse weather conditions, poor crop yields, and unstable prices. The aggregate shocks may be at the level of the community, the region or the whole economy so that community-wide or broader support networks may not be able to provide much help to those affected negatively. Idiosyncratic shocks may be very localized -for example with heterogeneous soil, drainage and topographical conditions meaning that for given local weather conditions crops grown on one field may be affected substantially but those in a neighboring field not affected much or at all. Measured aggregate shocks may be fairly noisy measures of idiosyncratic shocks, with the results that the estimated effects are biased towards zero. On the other hand, local support networks are likely to be able to provide insurance much better for such idiosyncratic shocks than for more aggregate shocks, which may mean that the estimated effects of the later are greater. If there are strong gender roles in a society, shocks perceived by males may have different effects on child schooling than shocks reported by women because, for example, men may be more informed about overall household resource constraints but women may be more concerned about investments in children.
The previous literature suggests that both aggregate and idiosyncratic economic shocks may have significant impacts on household behaviors and investments in human capital. But there is debate about the importance of negative economic shocks, including the importance of aggregate versus idiosyncratic shocks, in affecting child schooling. There also is not attention to whether the gender of who reports the shocks matters. Ferreira and Schady (2009) , for example, note that the sign of effects of aggregate negative economic shocks on investment in schooling are theoretically ambiguous because of a tension between income and substitution effects. If capital markets are imperfect for human capital investments and smoothing over time is costly, the income effect is likely to reduce child schooling. However the price effect through reduced return on employment via less hours worked or less income per hour means that the opportunity cost of going to school tends to decline. Most empirical studies find that negative aggregate economic shocks have adverse effects on child schooling, suggesting that income effects dominate (Escobal. et al. 2005 and Fallon and Lucas, 2002) . Duryea and Arends-Kuenning (2003) analyze urban Brazilian children aged 14-16 years and find that negative income shocks resulted in increases in dropping out from school and joining the labor market. Jensen (2000) finds that Cote d'Ivoire school enrollment declined by between one-third and one-half due to unfavorable weather shocks. Similar results are also reported by Jacoby and Skoufias (1997) for households in India, Sawada and Lokshin (1999) for Pakistan and Beegle et al. (2006) for Tanzania. Flug, Spilimbergo, and Wachtenheim (1998) analyze cross-country panel data from 88 countries for 1970-92 and find that income and employment volatility had significant negative effects on school enrollment in low-income countries.
But there are some, though fewer, empirical studies of the impact on schooling of negative aggregate economic shocks that find positive effects, consistent with the price effect dominating the income effect. High school enrollment and graduation rates increased during the Great Depression in the United States (Goldin, 2001 and Black and Sokoloff, 2006) . School attendance increased during the Mexican Peso crisis and the Thai financial crisis of the mid 1990s (McKenzie 2003; Behrman, Deolalikar and Tinakorn 2007) .
Of course there is no basic contradiction in finding the impacts on child schooling of negative aggregate economic shocks to be negative in many but positive in other cases. A priori in fact one would expect there to be different impacts of income versus price effects in different economies because of heterogeneous capital markets, other mechanisms for smoothing over time, opportunity costs of attending school, expected returns to schooling and other factors.
Our contributions in this study are:
First, we provide estimates of the impact of negative shocks on child schooling for a different context than considered in previous studies, which is important because as noted the context probably matters for determining even the sign of the effects. In particular, we study a much poorer society in which formal market and governmental institutions to buffer shocks are likely to be relatively underdeveloped in comparison with contexts considered in most previous studies. We consider rural Malawi, a fragile state both in terms of physical and human capital. Malawi is a relatively poor country, even by African standards. It ranks 153 (out of 169) on the Human Development Index, which is below the regional average, and its GDP per capita was $902 in 2008 (US$ purchasing power parity) compared to an average of $3,845 for sub-Saharan Africa (UNDP 2010) . Life expectancy at birth is 53 years. The percentage of each birth cohort that advances to the last grade of primary school is only 35% for girls and 37% for boys (World Bank, 2006) . Malawi also has experienced several catastrophic droughts over recent decades. Malawi's agriculture accounts for about 40 percent of the economy's production, almost 90% of the employment and is mostly rain-fed maize production (Syroka and Nucifora 2010) that is vulnerable to fluctuations in weather conditions. Second, we estimate the impacts of both idiosyncratic and aggregate community shocks. The previous literature, as noted, has focused primarily on aggregate shocks. But, as also noted, individual households may experience substantial negative economic shocks that are not manifested strongly at the community level and a priori responses to shocks may differ substantially depending on whether the shocks are idiosyncratic or aggregate because the former may be buffered by community support networks that are not very effective for the latter and because the latter are likely to have price in addition to income effects. Indeed it is not clear a priori whether the effects of idiosyncratic or aggregate shocks are likely to be larger. If, as seems plausible based on knowledge of the heterogeneities of communities such as being studied, measured aggregate shocks are the average of individual shocks that vary considerably within the communities, the use of individual idiosyncratic shocks rather than the community average may yield larger estimated effects because the individual shocks may represent with less measurement error what individual households experience. On the other hand, as noted several times, if there are important community support networks, then it would seem that these networks would be much more effective in buffering idiosyncratic rather than community-level shocks. Moreover, as also noted, aggregate shocks are more likely to have price effects through local labor markets that may partially or entirely offset the income effects due to the shocks.
Third, we consider the estimated effects of shocks reported by men versus those reported by women. These may differ, as noted, if there are strong gender roles, but such differences have not been the subject of previous studies.
Framework for Analysis
We have in mind a very simple human capital investment framework as in the well-known Becker (1967) Woytinksy Lecture. Consider Figure 1 in which the expected private marginal benefits and expected private marginal costs are measured on the vertical axis and schooling investments in children are measured on the horizontal axis. The expected private marginal benefits are downward-sloping as schooling increases in the relevant range due to diminishing marginal returns to fixed abilities and pre-schooling investments. The expected private marginal costs are increasing due to increasing private opportunity costs of more schooling in terms of other time use options (e.g. working on family farms, caring for younger siblings) and possibly increasing marginal costs of financing current schooling investments given imperfect or missing capital markets for such investments. The equilibrium private investment in schooling S* is given by the intersection of the expected private marginal benefits and expected private marginal private costs curves as for the solid lines in Figure 1 , with the equilibrium expected private marginal benefits and expected private marginal costs equal to r*.
Idiosyncratic negative shocks may move the expected private marginal costs curve in either direction, and thereby change the equilibrium private schooling investment and the equilibrium expected private marginal benefits and equilibrium expected private marginal costs in either direction (but the opposite direction for the equilibrium private schooling investment versus the equilibrium expected private marginal benefits and equilibrium expected private marginal costs). The direction in which the expected private marginal cost curve shifts depends on whether the price effect or the income effect of the idiosyncratic negative shock dominates. If the price effect --for example in the form of the opportunity cost of time going to school --dominates, the expected private marginal cost curve shifts down and the equilibrium schooling investment increases and the equilibrium expected private marginal costs and expected private marginal benefits decrease. If the income effect --perhaps because schooling must be family-financed in the absence of access to capital markets for human capital investments --dominates, the expected marginal private cost curve shifts up, the equilibrium schooling investment decreases, and the equilibrium expected marginal private costs and expected private marginal benefits increase.
Shocks reported by individuals may be either truly idiosyncratic or affect some broader community. Given the limited water-control and idiosyncratic growing conditions in the semiarid tropics, for example, a particular configuration of weather events may result in negative shocks for one farmer but not for neighbors. But a different configuration of weather events may result in negative shocks for the same farmer and all the neighbors. In some respects, if an individual reports a negative shock that, say, shifts the expected private marginal costs curve by a certain magnitude, from the individual point of view it may not be important whether it is idiosyncratic or for a wider community. His or her expected private marginal costs and expected private marginal benefit curves shift, with concomitant implications for equilibrium schooling investments. But if other community members provide informal insurance and the negative shocks are for a broader community rather than idiosyncratic, then, for example, the community insurance function is likely to be reduced and the income impact of the shock intensified. This intensification of the income impact changes the balance between the price effect and the income effect. If the price effect would have dominated in the absence of the community income and support effects, then the magnitude of the change in the equilibrium schooling investment either is reduced (if the price effect still dominates once the community effect is incorporated) or reversed (if the income effect dominates once the community effect is incorporated). If the income effect would have dominated in the absence of the community income effect, the absolute value of the magnitude of the change in the equilibrium schooling investment is increased. Thus negative community-wide shocks are likely to result in smaller positive (if the price effect dominates) or larger negative changes in equilibrium schooling investments (if the income effect dominates) than negative idiosyncratic shocks. But note also that if the individual reports no negative shock, there may be little effect on that individual even if negative shocks are reported by many other community members. Also note, as observed above, that in such heterogeneous circumstances the shock reported by individuals may be the true shock that the individual households experience and shocks reported on average by communities members a noisy measure of the true shock faced by individual households, with the result ceteris paribus that the estimated effect of the individual-reported shock is larger than the estimated effect of the average shock reported in the community.
Negative shocks also may operate through shifting the expected private marginal benefits curve. For instance, negative shocks -presumably more so for community shocks than for idiosyncratic shocks -might reduce expected future returns from schooling investments and thereby shift the expected private marginal benefit curve downward and reduce equilibrium schooling investment and equilibrium expected private marginal costs and equilibrium expected private marginal benefits.
A further consideration for analysis with the data that we use is who reports the shocks because there appear to be strong gender roles in the society that we examine. If men have relatively large roles in making decisions about income generation for the household as is sometimes hypothesized, then they may be more likely to reports events as negative shocks that have price and/or income effects on household resources. On the other hand if women are more involved in human capital investment in children, they may be more sensitive to the types of negative shocks that affect such investments.
Data
Our analysis is based on data from the Malawi Longitudinal Study of Families and Health (MLSFH; formerly, Malawi Diffusion and Ideational Change Project), a longitudinal panel survey with survey waves in 1998, 2001, 2004, 2006, 2008 and 2010 1 that is being implemented in three sites in rural Malawi: Rumphi (in the northern region), Mchinji (in the central region), and Balaka (in the southern region). Although the sampling strategy was not designed to be representative of rural Malawi, the sample characteristics closely match those of the rural population of the nationally-representative Malawi DHS (Bignami-Van Assche et al. 2003 , Anglewicz et al. 2009 ).
2 The first survey wave in 1998 collected information on 1,539 evermarried women ages 15-49, and 1,066 spouses. The primary goals of the MLSFH are to study the role of social interactions on attitudes related to sexual behavior, contraceptive use and family planning, and to identify mechanisms used by Malawian households in rural areas to live in vulnerable societies.
We analyze a panel of children between 6 to 15 years of age in 2008 based on information from male and female respondents respectively for the years 2006 and 2008. To allow for longitudinal analyses, the data on respondents' children listed in the 2006 and 2008 MLSFH family and transfer rosters were linked using names, ages, sex, and birth order (Castro 2010). Because not all data were available in every wave, and because the spelling of names is not always exactly 1 The 2010 data were not available in time for this study. identical across waves, the matching was not undertaken with a computerized algorithm, but was done case-by-case instead. Two processes were undertaken simultaneously. First, names were designated the principal matching variable; so to be consider matched, a minimum similarity in spelling was required. Second, a quality indicator for the quality of the match was assigned to each matched child, with the match being low quality, if no other data than the spelling itself was available to establish the match, and the spelling itself was of limited similarity across waves, medium quality, if any other variable was available (age, sex, birth order) to establish the match or, if no other data were available but the spelling matched very closely, and high quality, if two or more variables were available to establish the match. Only children of medium and high quality matches, which represent about 90% of the total matched cases, are included for the analyses of this paper. In total, over 5,300 children were matched between the 2006 and 2008 waves, of which 1069 and 1506 children reported by male and female respondents, respectively, are in the 6-15 age range on which we focus in this paper. Table 1 gives the means and standard deviations and variable definitions for the key variables that are used in our analysis. Table 2 gives further descriptive statistics by age for the dependent variables.
[ Tables 1 and 2 
about here.]
Child schooling: We use two alternative dependent variables for child schooling outcomes.
The first child schooling outcome variable used is current enrollment, "Is (Name) currently in school? 1=yes and zero otherwise". In 2006 85% and 86% of children were enrolled in schools and in 2008, 91% and 89% of children were enrolled in schools reported by male and female respondents respectively. There are slight declines in the enrollment rates with child age over the 6-15 year-old age range, with about 97% of children reported enrolled for ages 6-8 years and 92% for ages 13-15 years.
The second child schooling outcome variable is the "grade attainment gap". This variable is constructed based on two questions. The first question is, "What is the highest level of schooling (Name) attended?" and the second question is, "How many grades (in years) did (name) complete at that level?" For the grade attainment gap analysis we calculate the difference between 'actual age when last grade attained by child' and 'the age at which that grade should be achieved were the child to start school at age 6 years and progress one grade every subsequent year'. On average the grade attainment gaps were almost one grade in 2006 and about 1.9 grades in 2008, with fairly large variance within the sample (i.e., standard deviations of about 1.8 grades). There are strong age-specific patterns in the grade attainment gaps. Children 6 and 7 years old on average have positive values because of the tendency for many children to be enrolled in school before they are 6 years old. But older children on average have negative values that average greater than 2 grades in absolute magnitudes by age 12 and greater than 3 grades in absolute magnitudes by age 14. These negative values reflect the fairly high rates of repeating grades and of dropping out of school.
Economic shocks:
In 2006 and 2008 the MLSFH questionnaire included a section about negative economic shocks faced by households, including the timing, during the five years immediately prior to the survey. In particular, the survey asked the question: "Over the past five years, was your household severely affected negatively by any of the following unexpected events or crises?", where the unexpected events/shocks included: Poor crop yields, loss of crops due to disease or pests, or loss of livestock due to theft or disease, etc.; loss of source of income-such as loss of employment, business failure, someone who had been assisting the household stopped their support; and big change in price of grain (either increase or decrease).
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In this study we consider the negative economic shocks that occurred in the two years prior to the survey in order to coincide with the intervals between survey rounds and to focus on relatively recent shocks. That is, we consider the shocks reported in 2008 that occurred since 2006 and the shocks reported in 2006 that occurred since 2004. We study the impacts on child enrollment and grade attainment of reporting having experienced any negative economic shock. We define idiosyncratic shocks to be shocks reported by individual respondents and aggregate shocks to be community means of whether households experienced any shock in each of the 145 villages in the MLSFH. Control Variables: One possible problem with utilizing respondent-reported data on when negative economic shocks were experienced is that whether a particular event is perceived and reported by a respondent to be a shock or not may depend on respondents' characteristics such as wealth and schooling. For example, a price change that is viewed as a big economic shock by a respondent with very limited wealth and no schooling may be viewed less negatively by a respondent with more wealth and schooling. If there were no control for such possibilities the coefficient estimates of the reported idiosyncratic shock variable may reflect in part the correlated life-cycle, wealth or schooling effects, not the impacts of the shocks alone. To attempt to control for such possibilities, we include among our right-side variables household wealth indices and respondents' schooling attainment. The wealth indices were constructed through using the first principal component of a set of dwelling characteristics and ownership of household durable assets (Pollitt, et al. 1993 , Filmer and Pritchett 2001 , Vyas and Kumaranayake 2006 , Filmer and Scott 2008 . To avoid possible endogeneity in the form of wealth being affected by the shocks, we control for the initial wealth indices rather than current wealth indices. Respondents' schooling attainment comprises four categories for level of education starting from no formal schooling, primary, secondary and higher level of education; thus appear as a dummy variable in the model. Respondent's educational level averaged about primary for males and above no formal schooling but below primary for females. The initial wealth indices also have fairly large standard deviations of about 2.0 standard deviations.
We also control for the children's gender (49-50% male) and age (mean of about 9.4 years in 2006, 10.8 years in 2008) because schooling may differ by gender and almost certainly varies by age. The age pattern is likely to be nonlinear, so we include a quadratic in age.
Empirical Estimates
We use probit estimators for the dichotomous child schooling enrollment outcome (Table 3) and least squares estimators for our continuous child school attainment gap measure (Table 4 ), but in both cases with right-side variables including whether any shocks were reported (idiosyncratic or community-level in alternative estimates), controls for respondents' characteristics (parental schooling attainment and initial wealth), and child gender and age (a quadratic in age), and child random effects. 4 For both outcomes we present estimates for children age 6-15 years in 2008. Each table has estimates in the first set of two columns based on the sample of male respondents and in the second set of two columns based on the sample of female respondents. For both male and female respondents there are two models. Model 1 includes whether households experienced any idiosyncratic negative shocks and Model 2 uses the proportion of households in the community with any negative shocks.
[ Tables 3 and 4 about here] For child enrollment, the estimates indicate significant negative associations for male respondents but not for female respondents of any idiosyncratic shocks. The patterns for the community shocks are similar but the coefficient estimates are much larger in absolute magnitudes and there are significant negative estimates for any negative shocks for both female and male respondents. For child grade attainment gaps, the patterns are somewhat similar but weaker. Indeed for idiosyncratic shocks, the coefficient estimates are not significantly nonzero. For community shocks, however, the "any negative shock" variable has a significantly negative association of about -0.3 grades of schools for both male and female respondents.
Among the control variables, the respondents' schooling and initial wealth generally are significantly positive, so dropping them from the specification would result in underestimates of the absolute magnitudes of the impacts of shocks if the tendency to report shocks is negatively correlated with wealth and schooling. There are significant impacts of the quadratic in the child ages, but opposite in sign for the two outcomes: increasing at a diminishing rate for enrollments and decreasing at a diminishing rate for the schooling attainment gap. Child gender has no significant impact on enrollment, but, at least as reported by male respondents, girls have significantly smaller (i.e., more positive for a variable for which the mean is negative) grade attainment gaps than do boys. That girls have higher schooling grade attainment on average than boys even though they do not have higher enrollments (presumably because boys fail and repeat grades more than girls) is a widespread pattern in developing countries as noted by Grant and Behrman (2010) .
In estimates that are not presented, we also explored the robustness of our results to a number of alternative specifications that we summarize here. We do not find evidence of significant differences in responses to negative shocks by child age groups (6-10 years versus 11-15 years) as might be expected if the older children are at ages at which a negative shock is more likely to permanently terminate their schooling. We do not find evidence of significant differences in responses to negative shocks by gender of children as might be expected if, say, investment in the schooling of girls is more vulnerable to shocks than investment in schooling of boys as has been found for some other human capital investments elsewhere in the developing world (Behrman and Deolalikar 1990 ). We do not find evidence of significant differences in responses to negative shocks depending on the respondents' schooling level as suggested by previous studies that claim that schooling improves capacities for dealing with shocks (Schultz 1975 , Rosenzweig 1995 . We do not find evidence of significant differences in responses to negative shocks depending on the initial wealth index as would be expected if initial wealth buffered the effects of shocks because of imperfect capital and insurance markets.
Conclusions
Relatively imperfect formal capital and insurance markets are thought to be widespread features of developing economies, particularly poorer developing economies. If informal mechanisms for transferring resources over time are costly, negative income shocks might be expected to have important negative effects on investments in child schooling. On the other hand for more aggregate negative shocks there may be a price effect that works in the opposite direction because the opportunity cost of attending school in the form of labor market returns is likely to decrease. Most previous empirical studies have found that schooling declined in the face of negative shocks, consistent with the income effect dominating, though a minority has found that schooling increased, consistent with the price effect dominating. The variety of empirical results reported is not surprising because of heterogeneities across countries in capital, insurance, labor and schooling markets, as well as in expected future returns to schooling.
In this study we contribute an examination of the impacts of negative economic shocks on schooling in rural Malawi, a poorer and less developed economy than most of those previously studied in this literature. Although our analyses cannot identify the causal mechanisms in detail, our results suggest significantly negative impacts of negative shocks on schooling in this context, consistent with the dominance of income effects. This result adds to what we know about the impacts of negative shocks on schooling in very poor economies.
We also contribute by investigating the differences in responses to idiosyncratic and to aggregate community shocks, the latter of which has been the focus of previous literature. A priori it is possible that the estimated effects of either one is larger. Aggregate shocks are likely to be noisy measures of the actual shocks that households perceive, so the use of aggregate shocks may bias towards zero the estimated impacts on household schooling decisions. On the other hand aggregate shocks probably weaken possible informal support within communities that might help individual households buffer the effects of idiosyncratic negative shocks. Our results indicate that the responses to aggregate community negative shocks are more pervasive and much larger than the responses to idiosyncratic negative shocks, consistent with the latter dilution of community support being important. This suggests that community support networks are important, and that their effects outweigh the possible downward bias due to the community shock indicators having relatively large measurement error for representing the actual individual household heterogeneous experiences.
We further contribute by investigating whether gender roles mean that who reports the shock is important. We find no significant differences in the estimated effects of negative shocks reported by men and women for the schooling grade attainment gaps, but the estimated impact of negative shocks reported by men on current school enrollment is larger for both idiosyncratic and community-level estimates than the estimated impacts of negative shocks reported by women. This latter result is consistent with the importance of underlying gender roles in determining the perceptions of what is a negative shock.
While our study thus contributes to understanding about some important dimensions of the impacts of negative shocks on child schooling in very poor contexts, they also leave open questions for further exploration about important dimensions of these processes. That we do not find buffering effects of adult schooling and wealth, for example, raises questions about what are the mechanisms through which the negative shocks are working and what are the implications for policies. Future studies with more extensive data should explore such questions. a Difference between 'age at which the present completed years of schooling should be completed' and 'actual age when present completed years of schooling by child' b Averages (if household experienced any shock) for all households in community, thus lies between 0 and 1. Notes: 1)*t significant at p<.05, **t significant at p<.01, ***t significant at p<.001
2) Marginal effects for continuous variables are evaluated at the variable means. Those for dummy variables are evaluated for the discrete change from 0 to 1. 
